Risk Assessment of Groundwater of Sanganer Industrial Area
(Jaipur) on Hematology of Swiss Albino Mice
I. Introduction
As a consequence of rapid industrialization after the independence, the problem of waste materials in the form of solid or liquid has grown significantly. Untreated effluents and solid waste from industrial units is being discharged or dumped near the factories in open, and is subjected to reaction with percolating rainwater and reaches the groundwater level. The percolating water picks up a large amount of dissolved constituents, reaches the aquifer system, and contaminates the groundwater. Soil porosity supports the percolation rate. Groundwater used for drinking purpose should be free from any toxic elements, living and nonliving organism and excessive amount of minerals that may be hazardous to health.
Textile industry is one of the largest organized sectors in India that provides bread and butter to a majority of the people. These industries generate voluminous quantities of wastewater, either treated or untreated, that causes environmental degradation. Chemical composition of wastewater comprises of several dyes, amines, salts, bleach, acid/alkali and having high concentration of COD, BOD, DO, TH, TDS, EC, Heavy metals like Pb, Cu, Cr, Fe, Cd etc.
Sanganer (26º49'-26º51'N latitudes and 75º46'-75º50'E longitude) is 16 km far from Jaipur, Rajasthan (India) famous for its traditional textile printing units. The continuous release of the wastewater from industries and sandy nature of soil of the area, which allows the maximum percolation of pollutants present in the wastewater from industries along the rocks, has affected the physico-chemical characteristics of groundwater.
After the physico-chemical analysis of groundwater of this area, we found heavy metal contamination and changed chemical characteristics (Ojha et al. 2013 ). Earlier studies showed that exposure of textile waste water at different concentration have affected hematology and biochemistry of fish (Sharma et al. 1999 Sharma et al.2009b ). However, there is almost no research work on the toxicity of affected groundwater on hematological parameter in mammals. Thus, present study was carried out to investigate the effects of groundwater exposure on the hematological parameters in Swiss albino mice as an experimental animal.
II. Material And Methods
The groundwater samples used during the present study were collected from Madrampura, Sanganer, Jaipur (Ojha et al. 2013 The Animals of both groups were exposed to 180 days. At the end of the experiment, ten animals of each group were anaesthetized by chloroform. Their blood was collected directly from cardiac puncture by sterilized disposable syringe and stored in vials having anticoagulant (EDTA). All hematological parameters viz., hemoglobin concentration (Hb), red blood corpuscle (RBC) count, white blood corpuscle (WBC) count, packed cell volume (PCV) with their indices mean corpuscle volume (MCV), mean corpuscle hemoglobin (MCH), mean corpuscle haemoglobin concentration (MCHC) were estimated by standard methods as prescribed by Dacie and Lewis (1982) . The RBC measurements were made by an occulometer standardized with a micrometer scale as parallel magnification (10x X 100x). The percentage of abnormal RBCs was calculated by observing approximately 200 RBCs in 20 microscopic fields (10x X 100x) using an immersion oil.
III. Statisical Analysis:
Statistical analysis of the data was carried out using SYSTAT computer program version 5.0. The data are expressed as Mean±SEM. Statistical tests (Student's't'-test) were applied to find significant difference between values of various parameters recorded for control and treated animals.
IV. Result And Discussion
Groundwater exposure affected hematology of Swiss albino mice noted in the present study. The results of present investigation indicate profound changes in hematological profile of the test animals treated with groundwater. In comparison to control animals, RBC count (8.9%), WBC count (7.1%), Hemoglobin concentration (10%), PCV (7.4%) decreased significantly in groundwater samples and MCH (1.97%), MCHC (2.57%) decreased insignificantly and MCV increased (0.02%) insignificantly (Table 1) .
RBC Count
RBC Counts were significantly decreased in the experimental group after long-term groundwater exposure (180 days) to the Swiss Albino mice (Mus Musculus). This may be due to high energy demand of body by toxic stress. Jadhav et al. 
Hemoglobin (Hb%)
Hemoglobin carries Oxygen to tissues. Hemoglobin decreased significantly in the experimental group after long-term groundwater exposure (180 days) to the Swiss Albino mice. This is caused due to heavy metal toxicity, as Pb and Zn were present in the groundwater. Lead interferes with biosynthesis of Haem by adversely affecting the responsible enzyme system as well as ribosomal degeneration (Iavicoli et Heavy metals have high affinity for thiol groups containing enzymes and proteins, which are responsible for normal cellular defense mechanism. Long-term exposure to these metals could lead to apoptosis. Signaling components affected by metals include growth factor receptors, G-proteins, MAP kinases and transcription factors (Flora et al. 2008 ). Levels of some specific sulfhydrylcontaining enzymes that are inhibited by lead,owing to it's high affinity for them are deltaaminolevulinic acid dehydrogenase (ALAD) and glutathione 
Packed Cell Volume (PCV)
Packed cell volume decreased highly significantly. PCV is the measure of blood carrying capacity. It is directly associated with the Hb% and RBC ability to conduct Tissue Oxygenation activity. Therefore, PCV shares the reasons for cause of fall in its level with Hb% declined in the present study. Decrease in PCV may be due to lead suppresses bone marrow hematopoietic system, probably through its interference with the enteric iron absorption, Causing Iron deficiency in synthesis of Haem protein of Hemoglobin which (Klauder & Petering 1977 and Guyton & Hall 1996) . Decrease in PCV is reported by above mentioned research pupil (Mathur et 
WBC Count
There is a significant decrease (5%) in WBC count. Suppression of the haemopoetic system, in turn reduces the production of WBCs. 
Variation in Blood cells Size(RBCs)
There is significant decrease in size of red blood cells and highly significant increase in size of white blood cells in the present study ( Table 2 ). The decrease in red blood cell size may be attributed to osmoregulation disturbance, causing loss of erythrocyte membrane integrity, leading to cell shrinkage (microcytosis). One of the reasons may be fall in Hb%. Erythrocyte division in the bone marrow is governed by the hemoglobin concentration. Cell division stops when a critical hemoglobin concentration has been reached. Therefore, if hemoglobin production is defective (as occurs in iron deficiency), erythrocytes continue to divide until that hemoglobin concentration is reached. With each division they become successively smaller. It is further supported by insignificant increase in MCV in present study. Another reason for this microcytosis in shunting is thought to be due to altered iron metabolism from liver dysfunction and usually resolves with successful shunt closure. This is supported by Liver histopathology observations in present study. However, the other most commonly occurring observation is opposite to the present study results. There is significant increase in the cell size owing to the facts-cellular swelling or Lack of either or both vitamins, the Vitamin B-12 or Folic acid, causes diminished DNA and Nuclear Maturation(as they are vital for DNA synthesis and RBC maturation), following slow rate of nuclear and cellular division of the RBC cells (Guyton and Hall 1996) . It results in production of extra larger than normal average daughter cell in size. They are called macrocytes-large oval, in place of biconcave disc. These poorly formed cells after entering the circulation system, are capable of carrying Oxygen to tissues, however, due to the fragility, they are short-lived cells. Pathak 2002 reported increase in mice RBC cell size on exposure to Sanganer groundwater.
In the experimental group, abnormal RBC cell types like acanthocytes, burr cells and spherocytes have reported. Ojha et al. 2013b also reported poikilocytosis in RBCS after groundwater exposure in Poecilia reticulate ret. Among abnormal types, acanthocytes, burr cells and spherocytes were the prevalent forms associated with low toxicity as noted in mice (Sharma et al.2007b ).
V. Conclusion
From the present study, it is clear that due to presence of heavy metals and changed physico-chemical nature of the groundwater have affected the hematological parameters of the Swiss albino mice. Study was done to see the possible risk assessment on the human health if any possible action has not taken to short out this problem. Finally, this is suggested that groundwater mitigation and effective technology is required to control this problem, as the groundwater is the basic need of human beings. 
